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Figure 1: The NOCAL and CENCAL subdomains of the 

OPTOMA Program. Isobaths are shown in meters. 
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INTROnUCTIOM 

The OPTOMA (Ocean Prediction Through Observations , Modeling and Analysis) 
Program, a joint NPS/Harvard program sponsored by ONR, seeks to understand the 
mesoscale (fronts, eddies, and jets) variability and dynamics of the California 
Current System and to determine the scientific limits to practical mesoscale ocean 
forecasting. To help carry out the aims of this project, a series of cruises has 
been planned in two subdomains, MOCAL and CENCAL, shown in Figure 1. 

In December, 1983 two flights comprising OPTDMAS were undertaken by a Navy 
Reserve Patrol Wing and together provided coverage of both the NOCAL and CENCAL 
domains. The flight on 10 December is denoted Leg I and covered the northern half 
of the domains; on IS December, Leg II covered the southern half of the domains. 
Bathythermographic data were acquired along the tracks shown in figure 2. The 
total areal coverage was roughly 450 km alongshore by 360 km cross-shore. Nominal 
station spacing was about iiO km along-track. 

DATA ACQUISITION 

During Leg I a shallow (400m) or deep (800m) Sippican AXBT (Airborne Expendable 
Bathythermograph) was deployed on station from a Navy P3 aircraft; during Leg II 
only shallow AXBT's were deployed. The aircraft maintained an altitude of 
approximately 1500 ft and an airspeed of 210 knots. The data were recorded onboard 
on audio tapes using a 16-channel recorder. Analog traces were also produced using 
two lofargram recorders which operated on UHF channels 14 and 16. 

Station positions were obtained from the aircraft's Inertial Navigation System 
with hourly updates by radar and TACAN (Tactical Air Navigation); accuracy of 
position is within 1 km. The thermistor on the Sippican AXBT has an accuracy of 
+0.18C in temperature and +2% or 5m (whichever is greater) in depth. 
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DATA PROCESSING 

The data presented in this report are the result of hand digitization of the 
temperature profiles on the analog traces. Only inflection points were digitized, 
giving an average of about 15 points per shallow profile and about 20 points per 
deep profile. The digitization procedure was carried out by NAVOCEAMO personnel 
who used an HP digitizing pad. The data, provided for OPTOMA on magnetic tape, 
were transferred to the IBM 3033 at the Naval Postgraduate School and edited by 
removing obvious cast failures that were not identified during the flight or 
digitization procedure. From the Leg I data set approximately 97% of casts were 
retained; of these 37 were from deep and 23 from shallow AXBT's. From the Leg II 
data set approximately 90% of casts were retained; all 55 casts were from shallow 
AXBT's. 

The data have been transferred on digital tape to the National 
Oceanographic Data Center in Washington, D.C. 

DATA PRESENTATION 

The cruise track, station locations and station numbers are shown in Figures 
2, 3, and 4, respectively . These figures are followed by a listing of the 
stations, with their coordinates, and the date and time at which the station was 
occupi ed. 

Temperature profiles from the AXBT casts in Legs I an II are shown in 
staggered fashion in Figures 5 and 6, respectively. The location of these 
profiles may be found by reference to the various maps of the cruise track. 
Transect extremes are identified as nearly as possible. The first profile on ea:h 
plot is shown with its temperature unchanged; to each subsequent profile an 
appropriate multiple of 5C has been added. 

Isotherms along each transect are shown in Figures 7 and 8. Transect extremes 
are identified. Based on instrument accuracy and the vertical temperature 
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gradient, it is estimated that depths of isotherms in the main thermocline are 
uncertain to l20m. 

The data presentation concludes with plots of mean temperature profiles, with 
+ and - the standard deviations, from each of the flight legs. 
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Fioure 2: The cruise track for 0PT0MA8. The track for Leg I on 

10 December, 1983 is shown by the solid line; the track for Leg 

11 on 15 December, 1983 is shown by the broken line. 
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Figure 3; AXBT station locations for 0PT0MA8. 
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Figure 4: Station numbers for 0PT0MA8 
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Table 1: Leg I Station Listing 



STN 


TYPE 


YR/DAY 


GMT 


1 


AXBT 


83344 


1928 


2 


AXBT 


83344 


1934 


3 


AXBT 


83344 


1939 


4 


AXBT 


83344 


1944 


5 


AXBT 


83344 


1949 


6 


AXBT 


83344 


1953 


7 


AXBT 


83344 


1959 


8 


AXBT 


83344 


2004 


9 


AXBT 


83344 


2009 


10 


AXBT 


83344 


2014 


11 


AXBT 


83344 


2018 


12 


AXBT 


83344 


2025 


13 


AXBT 


83344 


2031 


14 


AXBT 


83344 


2035 


15 


AXBT 


83344 


2040 


16 


AXBT 


83344 


2045 


17 


AXBT 


83344 


2050 


18 


AXBT 


83344 


2055 


19 


AXBT 


83344 


2100 


20 


AXBT 


83344 


2115 


21 


AXBT 


83344 


2120 


22 


AXBT 


83344 


2125 


23 


AXBT 


83344 


2130 


24 


AXBT 


83:44 


2135 


25 


AXBT 


83 ^4 


2140 


26 


AXBT 


83 ''+4 


2145 


27 


AXBT 


83-44 


2150 


28 


AXBT 


83- 44 


2158 


29 


AXBT 


83344 


2205 


30 


AXBT 


83344 


2210 


31 


AXBT 


83344 


2215 


32 


AXBT 


83344 


2220 


33 


AXBT 


83344 


2225 


34 


AXBT 


83344 


2230 


35 


AXBT 


83344 


2235 


36 


AXBT 


83344 


2240 


37 


AXBT 


83344 


2245 


38 


AXBT 


83344 


2247 


39 


AXBT 


83344 


2254 


40 


AXBT 


83344 


2259 


41 


AXBT 


83344 


2306 


42 


AXBT 


83344 


2312 


43 


AXBT 


83344 


2318 


44 


AXBT 


83344 


2323 


45 


AXBT 


83344 


2328 



LAT LONG SURFACE 
(NORTH) (WEST) TEMP 
(DD.MM(DDD.MM) (DEG C) 



37 , 


,59 


123 , 


.38 


13. 


,4 


37 , 


,50 


124, 


,00 


13. 


,4 


37 , 


,38 


124. 


,20 


13. 


,7 


37 , 


,26 


124, 


.40 


13. 


,8 


37 , 


, 15 


125 , 


.01 


14. 


.0 


37 . 


,06 


125 , 


. 16 


13 . 


.8 


37 , 


,00 


125 , 


.42 


14. 


,4 


36 , 


,54 


126 , 


,09 


14. 


, 1 


36, 


,48 


126. 


. 38 


14. 


,2 


36 , 


,43 


126. 


,54 


14. 


,4 


36 . 


,38 


127. 


, 13 


14, 


,4 


36 , 


,49 


126. 


. 55 


14. 


,2 


37, 


,03 


126, 


,32 


14. 


,4 


37, 


, 13 


126, 


,14 


14, 


,6 


37 , 


,25 


125 , 


, 53 


14, 


, 6 


37, 


,36 


125 . 


.33 


14. 


,4 


37 , 


,48 


125. 


. 12 


14. 


. 1 


37 . 


.59 


124. 


.51 


13. 


,0 


38 , 


, 11 


124. 


.30 


13, 


, 1 


38 , 


.22 


124, 


.23 


13 , 


,2 


38 . 


. 16 


124. 


.47 


13 , 


,2 


38 , 


, 10 


125. 


. 11 


14, 


,0 


38 , 


,04 


125 . 


. 35 


14, 


.3 


37 


58 


125. 


.59 


14, 


,5 


37 


;1 


126. 


.23 


14. 


.4 


37 


. 45 


126. 


.47 


14, 


,9 


37, 


,38 


127 , 


. 11 


15 , 


.0 


37 , 


.28 


127 , 


.48 


14, 


,8 


37. 


.40 


127. 


.28 


14, 


,9 


37 . 


. 52 


127. 


.08 


14, 


,4 


38, 


,04 


126. 


.48 


14, 


, 3 


38 , 


. 16 


126. 


.28 


14, 


,4 


38. 


.28 


126. 


.07 


14, 


, 6 


38 , 


.40 


125 


.46 


14, 


. 7 


38 , 


.52 


125 . 


.26 


14. 


.7 


39 , 


.03 


125 . 


.05 


14, 


,2 


39 , 


. 15 


124 


.44 


14, 


,5 


39 , 


.20 


124 


.35 


14, 


,2 


39 , 


. 15 


124, 


.59 


14, 


,4 


39 , 


.09 


125. 


.23 


14, 


,5 


39 , 


.06 


125 


.56 


14, 


,5 


38, 


.55 


126 


.21 


14. 


.8 


38 , 


.44 


126, 


.44 


14. 


.2 


38, 


. 33 


127 


.05 


14, 


, 1 


38 , 


.22 


127 


.25 


14, 


,3 
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;tn 


TYPE 


YR/DAY 


GMT 


LAT 


LONG 


SURFACE 










(NORTH) 


(WEST) 


TEMP 










(DD.MM) (DDD.MM) (DEG C) 


46 


AXBT 


83344 


2332 


38.11 


127.46 


14.2 


47 


AXBT 


83344 


2337 


38.00 


128.06 


14.3 


48 


AXBT 


83344 


2344 


38.05 


127.44 


14.6 


49 


AXBT 


83344 


2354 


38.17 


126.56 


14.2 


50 


AXBT 


83344 


2359 


38.23 


126 .31 


14.6 


51 


AXBT 


83345 


4 


38.29 


126.07 


14.6 


52 


AXBT 


83345 


10 


38.35 


125.42 


14.6 


53 


AXBT 


83345 


15 


38.40 


125 . 18 


14.5 


54 


AXBT 


83345 


19 


38.45 


124.53 


13 . 7 


55 


AXBT 


83345 


27 


38.54 


124.16 


13.3 


56 


AXBT 


83345 


33 


38.44 


124.34 


14.1 


57 


AXBT 


83345 


38 


38.33 


124.55 


13.9 


58 


AXBT 


83345 


44 


38.22 


125.16 


13.8 


59 


AXBT 


83345 


48 


38.11 


125 . 37 


14.5 


60 


AXBT 


83345 


52 


38.02 


125.52 


14.4 
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Table 2: Leg II Station Listing 



STN 


TYPE 


YR/DAY 


GMT 


61 


AXBT 


83349 


1838 


62 


AXBT 


83349 


1845 


63 


AXBT 


83349 


1850 


64 


AXBT 


83349 


1854 


65 


AXBT 


83349 


1901 


66 


AXBT 


83349 


1909 


67 


AXBT 


83349 


1918 


68 


AXBT 


83349 


1927 


69 


AXBT 


83349 


1938 


70 


AXBT 


83349 


1947 


71 


AXBT 


83349 


1955 


72 


AXBT 


83349 


2003 


73 


AXBT 


83349 


2008 


74 


AXBT 


83349 


2014 


75 


AXBT 


83349 


2020 


76 


AXBT 


83349 


2027 


77 


AXBT 


83349 


2032 


78 


AXBT 


83349 


2037 


79 


AXBT 


83349 


2042 


80 


AXBT 


83349 


2046 


81 


AXBT 


83349 


2103 


82 


AXBT 


83349 


2112 


83 


AXBT 


83349 


2123 


84 


AXBT 


83349 


2131 


85 


AXBT 


83349 


2138 


86 


AXBT 


83349 


2149 


87 


AXBT 


83349 


2156 


88 


AXBT 


83349 


2206 


89 


AXBT 


83349 


2220 


90 


AXBT 


83349 


2234 


91 


AXBT 


83349 


2247 


92 


AXBT 


83349 


2257 


93 


AXBT 


83349 


2307 


94 


AXBT 


83349 


2315 


95 


AXBT 


83349 


2319 


96 


AXBT 


83349 


2327 


97 


AXBT 


83349 


2332 


98 


AXBT 


83349 


2337 


99 


AXBT 


83349 


2349 


100 


AXBT 


83349 


2355 


101 


AXBT 


83349 


2359 


102 


AXBT 


83350 


4 


103 


AXBT 


83350 


9 


104 


AXBT 


83350 


13 


105 


AXBT 


83350 


17 



LAT LONG SURFACE 
(NORTH) (WEST) TEMP 
(DD.MM(DDD.MM) (DEG C) 

36.13 122.32 14.0 

35.57 123.03 14.5 

35.45 123.23 14.5 

35.33 123.43 14.8 

35.17 124.12 16.3 

35.07 124.46 14.7 

34.58 125.25 14.8 

34.46 126.09 15.9 

35.07 125.40 14.8 

35.22 125.06 14.5 

35.38 124.37 14.7 

35.56 124.08 14.5 

36.08 123.48 14.7 

36.19 123.28 14.3 

36.31 123.06 14.0 

36.35 123.13 14.0 

36.29 123.38 14.5 

36.24 124.02 14.5 

36.19 124.24 14.4 

36.04 125.23 13.9 

35.56 126.00 13.8 

35.44 126.44 14.2 

36.01 126.14 13.8 

36.18 125.44 14.4 

36.35 125.14 13.9 

36.57 124.32 13.5 

37.14 124.01 13.5 

37.34 123.22 12.8 

37.24 124.08 13.2 

37.07 125.17 14.1 

36.34 126.12 14.3 

36.12 126.53 14.4 

36.20 126.26 14.1 

36.28 125.50 14.2 

36.34 125.26 14.6 

36.43 124.50 13.6 

36.48 124.26 13.5 

36.54 124.02 13.6 

37.07 123.06 13.6 

36.57 123.26 13.7 

36.45 123.46 13.8 

36.34 124.06 14.6 

36.22 124.26 14.4 

36.11 124.46 13.5 

36.03 125.02 14.1 
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STN 


TYPE 


YR/DAY 


GMT 


LAT 


LONG 


SURFACE 










(NORTH) 


(WEST) 


TEMP 










(DD. MM) (ODD. MM) (DEG C) 


106 


AXBT 


83350 


24 


35.46 


125.32 


14.4 


107 


AXBT 


83350 


30 


35.27 


126.00 


14.7 


108 


AXBT 


83350 


36 


35.14 


126.21 


15.5 


109 


AXBT 


83350 


46 


35.23 


125.50 


15.0 


110 


AXBT 


83350 


54 


35.32 


125 . 16 


14.4 


111 


AXBT 


83350 


59 


35.39 


124.52 


14.6 


112 


AXBT 


83350 


109 


35.52 


124.05 


14.9 


113 


AXBT 


83350 


113 


35.57 


123.42 


14.6 


114 


AXBT 


83350 


118 


36.03 


123 . 18 


14.6 


115 


AXBT 


83350 


123 


36.09 


122.54 


14.4 


116 


AXBT 


83350 


127 


36.13 


122.33 


13.8 



staggered Temperature (deg C) 
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Figure 5(a): Temperature prol i : staggered by multiples of 5C. (OPTOMAB, Leg I). 
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Figure 5(b). 
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Figure 5(c) . 
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Figure 6(a): Temperature profiles staggered by multiples of 5C. (0PT0MA8, Leg II), 
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Figure 6(b). 
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Figure 6(c). 
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Figure 7(a), (b): Along-track isotherms. Tick marks along the 

upper horizontal axis show station positions. Some station num- 
bers are given. Dashed lines are used if the cast was too shallow. 
( 0PT0MA8 , Leg I ) . 
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Figure 7(d). 
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Figure 7(e). 
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Figure 7(f). 



21 



H G 

59 55 




Figure 7(g) . 
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Figure 8(a) ^ (b): Along-track isotherms. Tick marks along the 

upper horizontal axis show station positions. Some station numbers 
are given. Dashed lines are used if the cast was too shallow. 
(0PT0MA8, Leg II). 
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Figure 8(d) . 
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N 0 

92 96 




Figure 8(f). 
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Figure 8(g). 
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Figure 8(h). 
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Figure 9: Mean temperature profiles, with + and - the standard deviations, from 

0PT0MA8: (a) Leg I and (b) Leg II. 
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